but previouc compounds have always proved too toxic for clinical use. In the sulphation reaction the sulphate groups can enter one, two or all three of the hydroxyl groups in each glucose unit of the dextran molecule, the size of which may be varied from a few thousand to a few million. Thus it has been possible to prepare a series of compounds with very diverse properties but all having a fundamental structural similarity to heparin. These compounds have been used to investigate the mechanism of toxicity of sulphated polysaccharides and have led to the development of a material with therapeutic potentialities. >RIcKErrs, C. R., LORENZ, L., and MAYCOCK, W. d'A. (1950) Nature, 165, 770. STACEY, M., and SwIFT, G. (1948) The work now briefly reported which has a similar aim has fallen into three stages:
(i) The development of an accurate technique eliminating known variables such as erythrocyte concentration, temperature, and also factors due to viscosity and specific gravity.
(ii) The formulation of the relationships between erythrocyte sedimentation and concentration of macromolecules of various sizes, using dextran.
(iii) The application of these data to erythrocyte sedimentation in plasma and serum of patients suffering from various diseases.
Method.-This has been previously described (Hardwicke, Ricketts and Squire, 1950 ). 30% cell concentrations were observed in vertical Wintrobe tubes at 25°C., and the maximum rate of fall (Vmax) obtained from graphs based on frequent readings. This Vmax was then corrected by conversion to a standard difference in specific gravity between erythrocytes and suspending fluid, and to a standard viscosity of suspending fluid, giving "a corrected Vmax" (Vmc).
Results of adding dextran or other macromolecules.-As reported (Hardwicke, Ricketts and Squire, 1950) , the increase in erythrocyte sedimentation was greater in higher concentrations and with larger molecular sizes of dextran. The relation between Vmc and concentration for a given macromolecule (or a given mixture of macromolecules) was found empirically to be linear on a double logarithmic scale ( Fig. 1 ); this linearity was confirmed statistically. The equation which fits these results is:
log Vmc= n log C + log K (1) or n/Vmc= kC (2) where n = slope of the line, C = concentration of macromolecule in grammes %, K is a constant equal to Vmc at 1 % concentration of macromolecule and k is similarly constant (= nVK) The slopes (n) of the lines are clearly similar, no significant difference from the average value, 2-15, being found (Table I ). The position of the lines, as defined by K, varies with the macromolecule employed. Formula (2), page 559, is most useful for mixtures of macromolecules, e.g. A and B, since as confirmed experimentally, 2VVmc(A+B) = kACA + kBCB (3) If the erythrocyte sedimentation can be determined for one of these macromolecules (e.g. B) alone, then 2-15VVmc(A+B) _ 2 15VVmcB = kACA (4) Clinical studies.-Formula (4) has been used in studying clinical material. We have confirmed that erythrocyte sedimentation depends partially upon fibrinogen concentration, partially upon a serum factor. The erythrocyte sedimentation has been measured separately in plasma (oxalated blood) and in serum (defibrinated blood). Suitable quantities of blood, obtained by venepuncture, were added to balanced oxalate (Heller and Paul, 1934) , the remainder of the specimen being defibrinated with a bent glass rod and filtered through glass wool. 30 % cell concentrations were prepared from part of both of these blood samples by dilution with appropriate amounts of plasma or serum. Fibrinogen concentrations in the plasma samples were determined as clottable nitrogen (Peters and Van Slyke, 1932) .
Using formulal (4) 2 '5/VVmc plasma _ mc15vmc serum kfibCfib (where kfib and Cfib are the constant and concentration respectively for fibrinogen). including acute infection, chronic infection, neoplasm, reticulosis, nephritis or nephrotic syndrome, and showed wide variations in serum albumin and globulin concentrations. The close relationship shown between fibrinogen levels and the expression derived from this standardized erythrocyte sedimentation is apparent from the line in Fig. 2 , and is confirmed by statistical analysis. (The case shown with 1.1 % fibrinogen was suffering from obstructive jaundice; it was not included in the analysis since the Vm, was over 200 mm./hour which value appears to be too close to the limiting velocity of fall for these relationships to hold.)
Discussion.-The use of 2.154/i,T, derived from experiments with added macromolecules (particularly dextran), is evidently applicable to the quantitative evaluation of one of the components responsible for-raising the sedimentation rate in disease, namely fibrinogen. Since the 25V seum is used in assessing fibrinogen effect, the serum factor (or factors) presumably also follows similar relationships and the concentration must be proportional to the 2-15,%/Vmc ser, Some examples of the variations in the two factors are given in Table II . KR-esults already obtained suggest that the separate determination of fibrinogen and serum factor concentrations, when compared with the ordinary methods of reporting erythrocyte sedimentation rates, is likely to give information of greater clinical value both in diagnosing and in following the progress of disease.
